SUMMARY Cross-sectional and M-mode echocardiograms were performed on 23 consecutive patients with infective endocarditis. Both M-mode and cross-sectional echocardiography identified vegetations in 18 patients, 10 of whom required valve replacement within 1 month of presentation. Cross-sectional 
active endocarditis, including the presence of fever, an organic heart murmur and bacteremia or fungemia. Endocarditis was also documented by pathologic examination of the involved valve in 11 of these 23 patients. Seven patients were female, and 15 were male; their average age was 38 years (range 19-63 years). The organisms causing endocarditis were staphylococcus aureus in 11 patients, streptococcus viridans in six, streptococcus sanguis in one, alpha hemolytic streptococcus in one, peptostreptococcus in one, streptococcus mutans in one, hemophylus influenza in one and candida tropicalis in one.
M-mode echocardiograms were performed with a commercially available ultrasonoscope (Smith-Kline Instruments, Sunnyvale, California) and a 2.25-MHz ultrasound transducer focused at 7.5 cm. Patients were examined in both the supine and left lateral positions. Multiple transducer angulations were used to examine the heart from all available echocardiographic windows, including subxiphoid and apical positions, as well as multiple areas along the left sternal border. Examinations were recorded with a fiberoptic strip chart recorder; the ultrasound transducer was directed sequentially through adjacent intracardiac structures during recording.
Cross-sectional echocardiograms were performed in all 23 patients using a commercially available, 300 mechanical sector scanner (Smith-Kline Instruments, Sunnyvale, California). Four patients were also examined with an 820 mechanical sector scanner (Smith-Kline Instruments, Sunnyvale, California) and one was also examined with a wide-angle, electronic, phased-array instrument (Varian Associates, Palo Alto, California). Patients were examined in both the supine and left lateral positions, and the heart was visualized with multiple transducer positions from all available echocardiographic windows. Cross-sectional echocardiograms were recorded on videotape for later analysis in real-time, slow-motion and stop-frame formats. M-mode and cross-sectional echocardiograms were performed within 1 week of each other in all cases, and generally on the same day.
Two observers independently examined the echocardiographic records and then compared the features of each echocardiographic technique with the clinical presentations of individual patients. Vegetations were defined on M-mode echocardiography as coarse, irregular, "shaggy" echoes attached to the valve leaflets but not impairing their motion.' Vegetations were defined on cross-sectional echocardiography, and an attempt was made to characterize the size, shape and mobility of the mass. Size was estimated qualitatively on a scale of 0-3: 0 -not seen, 1 -small, 2 -moderate size, and 3 -large. Precise measurement of a vegetation was not attempted. Vegetations seen on cross-sectional echocardiography were also classified as sessile or pedunculated. Vegetations that appeared elongated and finger-like and had motion independent of the valve leaflet were said to be pedunculated. Vegetations that appeared more flat and globular and moved in unison with the valve leaflets were said to be sessile.
In addition to applying general diagnostic criteria, we specifically reviewed M-mode echocardiograms for the presence of premature mitral valve closure indicating acute severe aortic regurgitation,4 6 and for diastolic fluttering of the aortic valve7 or chaotic motion of the mitral valve,8 suggesting fenestration or flailing of the leaflets.
The two observers agreed without major discrepancies concerning the echocardiographic findings in all 23 patients. The clinical record of each patient was then examined to confirm the diagnostic criteria for endocarditis and to determine outcome. A patient was said to have undergone early valve replacement if surgery were performed within 1 month of presentation. The primary indication for valve replacement in each case was severe heart failure unresponsive to digitalis and diuretics. Results figure 1 , the M-mode echocardiogram exhibits the characteristic coarse, irregular echoes of a vegetation. The mass of echoes produced by the vegetation can be seen attached to the valve leaflet during diastole. During systole, the valve opens normally and the vegetation is carried out of view. In other views, the aortic valve leaflets could be seen to flutter rapidly during diastole, suggesting disruption or fenestration of the leaflets. 4 Representative frames of the cross-sectional echocardiogram performed on this patient are shown in figure 2. In the Both M-mode and cross-sectional echocardiography failed to identify vegetations in five patients. In one of these patients, aortic vegetations were correctly identified by both techniques, but small mitral vegetations not identified echocardiographically were observed at the time of aortic valve replacement. Each of the remaining four patients met strict criteria for the clinical diagnosis of endocarditis, but all were successfully treated with antibiotics, and anatomic confirmation of the presence of vegetations was not available. We conclude from these data that neither M-mode nor cross-sectional echocardiography can exclude a diagnosis of endocarditis. Presumably, vegetations in some patients are too small to be resolved by the echocardiographic technique. Severe valve destruction with resultant heart failure was not seen in patients who had no echocardiographically identifiable vegetations.
Vegetations
In contrast, 12 of the 19 patients who had vegetations visualized on echocardiography required valve replacement for severe, intractable heart failure within 1 month of presentation. Thus, the presence of vegetations on echocardiography tends to be associated with severe valve destruction. However We conclude that a combination of M-mode and cross-sectional echocardiography can be extremely useful in the evaluation of patients with infective endocarditis. When properly performed, both techniques appear equally sensitive in visualizing vegetations on native valves. Since each technique has advantages and limitations, they should be used together rather than separately in evaluating patients with endocarditis. Neither M-mode nor cross-sectional echocardiography can exclude the presence of vegetations. Both M-mode and cross-sectional echocardiography tend to identify vegetations in patients with more advanced disease, but the presence of a vegetation on echocardiography does not in itself indicate a need for early valve replacement.
The cross-sectional echocardiographic appearance of valvular vegetations is often quite dramatic and frightening. This information has not previously been available to the clinician and should be used cautiously in conjunction with other, more conventional diagnostic information. Although cross-sectional echocardiography vividly displays the size and motion characteristics of a vegetation, the precise clinical implications of these findings need to be established. We do not now recommend valve replacement based solely on the echocardiographic appearance of a vegetation.
